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RESUMEN: Se describen dos restos cefálicos del cocodrilo marino Steneosaurus
breuirostris Owen , 1842, del Jurásico Superior, p roveni entes del Kimmerielgiense
del monte Langenberg cerca de la co munidad ele Oker, Baja Sajonia, Alemania.
Se trata de fragmentos de un rostrum y una mandíbul a inferior y represen tan el
primer hallazgo de partes de la cabeza en esta local idad . La comparación co n
materiales parecidos de Steneosa u rus jugleri CV. Meyer, 1845) y SI. picteti (De
Tribolet , 1873) , casi con temporáneos, hace supo ner qu e las últimas dos esp ec ies
so n sinónimas con Stobreuirostris.
Palab ras clave: Crocodylomorpha , Neosuchia , Sten eosaurus breuirostris , Jurásico
Superior, Kimme ridgiense , Oker, Alemania noroccidental,
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Firsr rernains 01' the head 01'Steneosaurus (Cro codylom orpha: Teleosauridav) fro rn rhe 
Late j u rassic 01'O ker (Lowe r Saxo ny, German y) 
ABSTRACT: Two rernains of the head regio n of the Late jurassic marine crocod ile 
Steneosaurus breuirostris Owen, 1842 are describ ed from the Kimrneridgian of 
the Langenberg near Oker, Low er Saxony, Gerrnany . They co ns ist of fragrnents 
of a ros trurn and a lower jaw (mand ible) anc1 represent the fírst record 01' parts of 
the hea d frorn this locality. A comparison with similar materi a ls of thc near ly 
con temporary Steneosaurus jugleri (V. Meye r, 184";) and SI. pi cteti (De Tribolet, 
1873) suggest that the latte r two species are syno nymous with St. breuirostris. 
Key words: Crocody lomorpha , Neosuchia , Steneosaurus breoirostris, Late ]urassic, 
Kimmeridgian, Oker, Lower Saxony, nort hwestern Germany. 
INTRODUCTION 
As already documented by KARL et al. (2006) in their compilation on Late 
] urassic a nd Earl y Cretaceous crocod iles from northwest e rn Germany, 
Steneosaurus rernains from tbe "Kimmeridge" of Oker (close to the northern 
slope of the Harz Moumains in Lower Saxony/Germany) we re previously 
restricted to isolated tee th and vertebrae . In the rneantime the p rospecting 
team of the "Dinosaur Park Münche hagen" d iscovere d and prepared the first 
fragmentary ros trum and a part of the lower jaw (mand ible) which can be 
assigned to the species Steneosaurus breuirostris Owen, 1842. 
GEOLOGICALAND STRATIGRAPHICAL SETTING 
The geo logy and biostratigraphy as we ll as the history of quarrying in tbe 
Langenberg section have aJread y been pubJ ish ed in detaiJ by KAnL et a l. 
(2006) . Therefore , here we only need to repeat the most ímportant data : 
The large quarry o f the "Rohs toffbetriebe Oker GmbH & Co" is sítuat ed 
at the western slo pe of the Langenberg, be tween Oker and Schle wecke . 
Accordi rig to FlSCHER (991), it exposes a ne arly 200 m thick and large ly 
calcareou s to mariy Late ] uras sic sequence which reaches from the "Lower 
Coral Oolite" C'L'nterer Korallen-Ool ith", highe r Ox fordian; approximately 
Perispbinctes pumilis Zone) up to the "Upper Kimmeridge " (as tradi tionally 
used in Lower Saxony; = Lower Kimmeridgian of the British stratigraphy , 
approximate ly Aulacostepbanus autissiodo rus Zone). The exact co rrela tion 
with the subboreal standard zon at íon based 00 ammonoids (GRAMANN el al. , 
1997) is fa r fro m clear becau se amm onoids a re e x t re mely ra re in 
the Langenberg quarry. According to LOOK 0985: 393), the sed írnents of the 
Low e r a nd Midd le Cora l Oo lite a re marin e ; u p scc tion , sta rt ing w ith 
the tpper Coral Oolite , environm ents became more and mo re brackish (see 
figure 1) , During the "Kimmeridge" the Langenberg area was part uf a 
sha llow-w ate r ba sin ; the depositi ooal enví ro nrnent in thi s time -span is 
interpre ted as a lagoo n 0 1' bay. The detail ed stratig raphy is based o n 
microfossils (PAPE, 1970; ZIHRlL, 1990) . 
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Figure 1. T7Je Kim meridg ian pa n 01 tbe Langenberg section 0101<('1', Lotuer Sax ony , 
nortbuiestern Germany, p repa red by Mudrocb & Knotscbtee. using baste data publisbed by 
F¡SCHm (1 991). 
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The section is par t of the southe rn flank of the Sub hercyn ian Syncline. 
Due ro the strong uplift of the Ha rz Ivlountains in pos t-Santonian times, the 
sequence is overturned and d ips to thc south wi th an an gle of ab ou t 70° 
Therefor e tbe irnp ressive and large bedd ing planes which are widdy visib le 
from tbe so uth are bo ttom p lanes of the st rata . The hard components of the 
seque nce are res ístant to er osion an d form a narrow an d ba re ly wooded 
ridge parallel to the ma in fault of the no rthern s lope o f the Harz Moun ia ins 
("Harz-No rdrand-Stó rung" , "Northe rn Border Fault of the Ha rz Mountain s"). 
The whole Langenbe rg a rea and its surro und ing s are a ma jor part o f the 
"Geo logica l German Square Mile " and iote rnational1y wel l-known fo r the 
strong an d we l1 expose d tectonics includí ng rernark able stra tigrap híc ga ps 
an d discordances in a lot of outcro ps . 
The complete sequence has been clescribed in detall by PAPE ( 970), ZIJ-lRUL 
(1990) and F¡SCHER ( 991); compilations in a larger regiona l and stratigraphic 
frame are included in LOUK 0 98"i : 388-393) and GIWvlANI\ et al . (997) . 
Commo n fossils of the "Kimme ridgc" ar the Lange nb e rg a re bivalves , 
gas tro pods, brachíopods an d íchnofossils, in high e r pa rts of thc scction, even 
nau tilo ids oc cur. As pointed out by S TLl~M & BRACCKMANN (1999: 53), remains 
o f the co lo uring are not rare in certa in bivalves and gas tropo ds . Sorne laye rs, 
in particula r in the so-ca lled "Seconcl Qua rry" at the easte rn s lope of the 
Lange n berg (w he re the sam e seq ue nc e is exposed), yi el d ve ry srn a ll 
fragments of an amber-like resino 
The Langenberg quar ry became stil1 more tamous afte r the d iscovery of 
clinos a ur sku lls and o the r remai ns in 1998 (SANDER et al. , 2006) . Otber 
verteb rate fossils (mainly fishes, but also crococliles, turtles, etc .) are present; 
more re ce ntly , FASTNACHT (2005) p res eoted a d e tai led de scription 01' a 
ds unga ripte rid pte rosaur and KARL et a l. (2007) for the p lesioche lid and 
bylaeocbelid turt les. 
In the mcantime a tearn of pa laeontologists jo int ly with the "Dinosaur 
Pa rk Mue n chehagen " ("D inosau rie r-Frei lic h tmuseu m Mü nchehage n ") 
ca re fu l1y securcs, col1ects a ncl p re pa re s the now largo mat eri a ls o f the 
"Dinosaur Cemetry" of the Langenberg . For the future, a sp ecial "[ urass íc 
Museum" in the Langen berg is planned in coope ration with tbe "Dinosaur 
Park Muenchehagen", 
MATERIALS 
The speci rnens described in tbe preseot contribution are deposited in the 
co lleetions of the "Dinosaur Park Muencbebagen " C'D inosaurier-Fre ilichtmuscurn 
Münc hehagen"), numbers DFIvl1Vlh FV 870 ancl DF!VIMh FV 878. 
SYSTEMATIC 1'ALEONTOLOGY 
Legion A..rchosauromorpha von Huene, 1946 
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Superorder Crocodylomorpha Walker, 1968 
Order Neosuchia Benton & Clark, 1988 
Subo rde r Thalattosu chia emend. Fraas , 1901 
Family Teleosauridae Geoffroy Sain t-Hilaire, 1831 
Subfam ily Teleosaurinae Geoffro y Saint-Hilaire , 1831 (se ns u Lydekker, 1887) 
Genus Steneos au rus Geoffroy Saint-Hilaire , 1825 
TYPE SPECIES: "Croco d ile de Quilly " Cuvie r, 1824 = Sten eosaurus 
megistorbyncb us (Des lo ngc ha m ps , 1866) ( fi de DESLONGCHAMPS, 1866 ; 
LYDEr<KER, 1888; K Cl iN , 1936) . 
'\TOMENCLATURAL REMARKS (b ased ma in ly on STEEL, 1973): When 
establishing Steneosau rus "pour les reptiles foss ils connus jusqu'a ce jour 
sous le nom de Gavials d 'Honfle ur", GEOFFROY SAII\T-HILAIHE (1825 ) proposed 
two species, Steneosaurus rostro-major [correct spelling ac cord ing ro ICZ'\T, 
anid e 32 .'i .2.3.: St. rostromajori ancl Sten eosaurus rostro -m inor [co rrec t 
spe lling : St. rostrominors, the forme r being O 'VIER'S "gavia l a museau plus 
a llo ngé" and the latt e r his "gavia] a mu seau pl us court". However none of 
these two species is ap prop riare ly definecl . In fact , St. rostrominor belongs ro 
Metri orbyncbus geoffroy V. Meye r, 1832, and th us to the type sp ecies of a 
d iffe re nt genus. Furtherrnore, CUVIER'S "gavial a museau plus allo ngé" (and 
thus Steneosaurus rostromajor) is unfortunately based upon a corn bination of 
two specíes : Steneosaurus eduiardsi (Des lo ngchamps, 1866) [snout, Ea rly 
OxfordianJ and Metriorhy ncbus superciliosus (Deslongc hamps, 1866) [skull , 
Oxford ianJ. The spec ies narne Steneosaurus megistorby ncbus was attributed 
to GEOFFROY SAINT-HlLAIRE by DESLONGCHANIPS (1866) who subsequently 0~69) 
re ite rated his opinion that Steneosaurus megistorhynchus shou ld replace the 
doubtfu lSt. rostromajor, and bo th LYDEKK.ER ( 888) and KUHN(936) acce pted 
St. megistorbyncbus. 
But th ís d iscussion does no t re a lly clissolve the nomenclatu ra! problem 
beca use it neglects that o n ly afte r a definir é se lectio n of a type specirnen 
(s ri o u t or sku ll) o f St o ros tro major it cou ld be dec ided w hether ir is 
appropriate fo r a clear definition of this species. If the Iatte r appears to be 
true , SI. rostromajor cou ld become ei the r the o ld e r synonyrn of Steneosaurus 
ed uia rdsi 0 1' Me triorhy ncb us s u.p e rc il iosu s . In th e f o rm e r ca s e St. 
megistorbynchus , in the latter case Metriorbyncbus superciliosus wi ll be a 
yo unger synonyrn of Sto rostromajor. To our present knowledge we cannot 
decide whether a type specimen of St. rostromajor ha s a lready bee n selected 
or not, If not , this procedure would be a first ste p in a revisión o f the o rig ina l 
materi als of the species narnes discussed. 
CHARACTERS (from S11:EL, 1973: 26-28} Steneosaurus is characrerized by a 
snou t varying in rel at ive length and of mo re or les s rounded cross-sectio n 
an te rio rly, becom ing flat tened in the poste rior pa rt. The obliq uely truncated 
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premaxillae are markedly deflected a t their expa nded extre rnity and each 
co ntains 4 o r ') teeth . Orbit o f regu lar sh ape and upwardly dirccted, bur 
frequ ently more laterally plac ed than in Teleosaurus. A small anto rb ital fenestra 
is present and the postorbital bar is approximately at right ang les to the long 
axis of the skull so that the posterio r border of the orbit is sítu ated well in 
advance of the supratempo ral open ing. Infraorb ítal bar dee p and up per 
temporal arcad e lacking sculp ru re . Frontal bone small and skull table greatly 
flattened and isod iame tric wirh th e leng th ac ceeding th e breadth. The 
supratempora l fenestrae are ve ry large , elongate and o f trapezoíd shape w ith 
rounded angles. In compariso n with the orhits they are o f grea te r size than in 
Teleosaurus. Alveolar border without undulations and the palatal vacu ítíes a re 
large and th e pterygoids bear prominent lateral p rocesses. Int ernal nar es 
rounded and situated in advance of the temporal fenestrae , they are rathe r 
smaller than in Teleosa urus. Tee th slanting ourwards at an angle and elispJaying 
rwo longitudinal carinae. Number of cau dal vertebrae : approx ímate ly 40. 
KNü WN DISTRlBUTION: Early to Late ] u rassic of Europe, Early]urassic 
of South America, Middle ] urassic o f Maelagascar, and ju rassic o f Morocco 
(STEEL, 1973). 
PALAEOECOLOGICAL REMARKS: According to BILLON-BRL'YAT et a l. 
(2005) Steneosau rus shows nea rly the same range o f 0180 va lues 09,9%0 ro 
21 ,9%0) as th e "f ís h " Lepidotes a nd other Pycno elontifo rm e s from five 
co lJec ting s ite s in lithographic limestone in west ern Eu rope. Th is fa ct 
suggests that at least these Osteichthyes were embedded in se d iments close 
to th e sho re , but o rig ina lly lived o ffshore in de eper a nd coole r wa ter . 
Steneosaurus was their possible predator. 
Steneosaurus breuirostris Owen, 1842 
SYNO j\;YM: Steneosaurus aff. breuirostris Owen , 1842 , KA RL, GRó NING, 
BRAUCKMANN, SCJ-I \XIARZ & KNÓTSCJ-IKE, 2006 : 69, fig. 12A. 
LOCALITY AND HORIZON: For gene ral data se e chap te r "Geo logical and 
stratig raphica l se tting". The blocks which yie lded the specimens dcscribed in 
the p resent article were already broken off; thu s the exact position w ithin the 
sequencc is not cle arl y known. Due ro their thi ckness and lithology they 
coulel have had their o rigin perhaps in beel 53 (see figure 1) . 
PREVIOlTS MATERIALS FROM OKER: KARL e t al . ( 2006) listed 
fragmcnta ry matc ria ls related ro that taxon in "o pen nomenclature " undc r 
Sten eosaurus aff. breoirostris , as for example DFMMh FV 510: neural arch of 
caudal vertebra ; DFMMh FV 353 neural arch (?); DFMMh FV 330, DFMMh FV 
281, DFMMh FV 474 , DFMMh FV 334 , DFMMh FV 33 \ DFMMh FV 609 , 
DFMMh FV 327(9.3.200 1), DFMMh FV 6] 1, DFMMh FV 615(999) , DFMMh 
FV 616, DFMMh FV 618, DFMMh FV 619, DFMMh FV 621 , DD1Mh FV 622 , 
DFMMh FV 272-275, DFMMh FV 392 : teeth (complete and fragm enrary); MG 
865 tru nk vertebra (Museum Goslar). 
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IvIAl!'\' CHARACTERS (based on the tee th) : Te eth very long, can iniform, 
wi thout lateral crests, bu t with some lateral striae. 
MORPHOLOGY OF THE NEW SPECUvlENS 
(1 ) Fragm en t of tbe rostrurn: dfmmh fu 8 70 
Measurernents (in mm): Prese rv ed length = 73; prese rved wid th = 16. 
Widt h of externa l nasa l o pening = 8. Length of tee th-bearing sections: left 
row = 71; right row = 61. 
Preservar ion: Fragmen t of rostrum threed imensional ly preserved , Seve ra! 
transversal fractures: Rostrum the refore dorsally w ith slight concave vaulting , 
Poste rior part broken off. Ante rior part frac tured , only left side of premaxí lla 
large ly present. 
Dentition: Not a single tooth complete ly prese rvecl, 1 reeth of the right 
rostral sicle broken off w ithin their alveoles. Left row: 3 alveoles w ithin the 
premaxilla , 9 alveoles with in tbe ma xilla. Right row: 1 alveole, flankcd by 2 
fragmcntary repl acernentary teeth at the posterior end of the prcmaxilla; 8 
alveoles within thc maxilla. 
Fragm ent of tbe louier jato: dfmmb f v 878 
Measure me nts (i n mm) : Prese rved length = 184, Length of preserved 
mandi bular symphysis = "i1. Length of complete preserved postsymphysal 
right branch of mandible = 130 . Len gth of intramanclibular wi nclow : 17 . 
Length of preserved denta l = 83 . Length of surangu lar = 117. Length of 
angu lar = 109. Heigh t of right posterior branch of manclible at the po sterior 
end o f intrama ndibu lar window = 16. Length of tee th-bearíng scc tions: left 
row = 66; righ t row = 60. 
Pre se rva tion : Excellent ly three d imensio na l prese rva tio n . Only few 
fractu res, At least the ante rior two thirds of mandibular symphysis brokcn off. 
Right posterior branch of manclible co mple te , lef t p osterio r br anch only 
preserved by the ante rior third . 
Angle between the two postsymphysal bra nches o f the mand iblc = 50° 
Dentition: Left row: 12 alveoles, 2,,1.,6.,7.,8., 10, and 12. alveolo (seen 
from the anterior part) with teeth (7., 8. an d 10. tooth co rnpletc ly preserved) , 
Right row: 11 alveoles, (from an ter ior) 1., 2., I¡. , 6. and 8. alveole with tce th 
O, too th comple te ly prese rvecl and with a length of 3,8 111m tbe largest one) . 
CHARACTER ANALYSlS 
(1) Snout short [O] or snout long [1]; 
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(2) Snout anteriorly flattened [0] or more or less rounded in cross section [1];
(3) Teeth slender, with sharply pointed crowns [0] or blunt with
rounded crowns [1];
(4) Mandibular symphysis shorter than 50% of length of jaw [0] or of
same length or more than 50% [1];
(5) Nares of premaxillars directing anteriorly [0] or dorsally [1].
DATAMATRIX
Steneosaurus leedsi 10110, Steneosaurus durobrivensis 01000, Steneosaurus
brevirostris 00010, Steneosaurus jugleri 00010, Langenberg 00010.
OUTFILE BY DOLMOVE (Joseph FELSENSTEIN)
(Langenberg, (Steneosaurus jugleri, (Steneosaurus brevirostris, (Steneosaurus
durobrivensis, Steneosaurus leedsi))));
OUTFILE BY PARS (Joseph FELSENSTEIN)
Discrete character parsimony algorithm, version 3.6a3, shows 1 common tree:
(Langenberg: 0.00, Steneosaurus jugleri: 0.00, Steneosaurus brevirostris: 0.00,
Steneosaurus durobrivensis: 2.00, Steneosaurus leedsi: 2.00);
TREE BY TREEVIEW (Roderic Page)
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Langenberg
Steneosaurus jugleri
Steneosaurus brevirostris
Steneosaurus durobrivensis
Steneosaurus leedsi
DISCUSSION
An extensive list of Steneosaurus species was provided by KREBS (1962).
Similar and closely related species have been documented from several
Jurassic sections in Germany and Switzerland.
A comparison of all the previously distinguished Jurassic species of
Steneosaurus suggests that the total number seems to be too large. Most
of them have been based upon incomparable fragmentary materials. Therefore
we do not wonder that the number has been strongly reduced after revisions
by modern methods. For example, WESTPHAL (1961, 1962) minimized the
number of Late Liassic crocodiles from Germany and Great Britain to only five
species in three genera: Pelagosaurus typus, Platysuchus multiscrobiculatus,
Steneosaurus bollensis, Steneosaurus brevior and Steneosaurus gracilirostris.
WINCIERZ (1967) recorded Steneosaurus aff. bollensis from the Late Liassic of
Hondelage near Brunswick in the Subhercynian Basin.
ADAMS-TRESMAN (1987) analyzed the Middle Jurassic (Callovian)
Teleosauridae Steneosaurus and Mycterosuchus of Central England by using
12 cranial measurements and 8 quotients and could restrict the number to
two clearly distinct species: Steneosaurus leedsi Andrews, 1909 and St.
durobrivensis Andrews, 1909.
The first species is characterized by: Elongated, slender rostrum;
preorbital length 72% or more of total length of skull. Considerable variation
in degree of separation of nasals and premaxillae; this distance accounts for
45-62% of length of rostrum. Teeth slender, with sharply pointed crowns,
forty or more in each maxilla. Mandibular symphysis c. 58% of length of jaw.
The second species differs by: Short rostrum; preorbital length c. 60% or
less of total length of skull. Nasals and premaxillae separated by 36-56% of
total length of rostrum. Teeth blunt, rounded at tips; crowns become
increasingly blunt as size of skull increases; twenty-eigth to thirty teeth in
each maxilla; mandibular symphysis c. 40% of length of jaw.
More interesting for comparison with the present materials of St.
brevirostris are the following nearly contemporaneous Late Jurassic European
species [in brackets: the material on which the species are based]:
1. Steneosaurus blumenbachi Deslongchamps, 1868 [upper jaw segment];
2. Steneosaurus bouchardi Sauvage, 1872 [incomplete skull, lower jaw,
vertebrae, dermal plates, teeth];
3. Steneosaurus jugleri (V. Meyer, 1845) [teeth, vertebrae];
4. Steneosaurus megarhinus (Hulke, 1871) [slender rostrum];
5. Steneosaurus morinicus Sauvage, 1872 [lower jaw fragment, 2
vertebrae];
6. Steneosaurus picteti de Tribolet, 1873 [vertebrae, ribs, dermal plates, teeth];
7. Steneosaurus recurvirostris Lennier, 1889 [maxillary portion of upper
jaw, imperfect lower jaw].
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Plato 1. Sten eo saurus brc virosuís Oteen, 1842, FV 8 70, f ragm ent oftbe rostrum ,
 
1 = p alatinai uieto, 2 = lateral uieu: cf rig iJI side, 3 = dorsal view , 4 ~ lateral uiew of lefl side,
 
scale ba r 3 CII1 . 
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This li st c le arly sh ow s tha t the dia gn o s tic cha ra c ters of ce r ta in 
d ís tinguished species a re based up on co rnp le te ly differen t parts of the 
skele ton and are the refo re not comparable . Furthermo re , the intraspecific 
va riation in the Late ] urass ic species of Steneosaurus is still poorly known. 
As shown aboye , Steneosau rus ju gleri (V. Meyer , 1815) [o rig ínally described 
under the generic narne Sericodo ns was at first only based up on tee th from the 
"Kirnmeridge" (instead of "Port land ian" as incorrectly indicated by STEEL 1973: 
29) of the Lindener Berg in Hannover (Lower Saxo ny, northwestern Gerrnany) 
and from the Tithonian (T'ortl andien") of Solothurn (nort hwestern Switzerla nd). 
SELE:\TI(A (867) acldecl vertebrae and part s of the head [nearly complete skull, 
rostrum , fragme ruary lower [aw] from the Lindener Berg to the same species 
which seems to be ident ical with Stobreuirostris. 
Steneosa u rus picteti (De TriboIet, 1873) was originall y clescribed frorn the 
Titbo n ian ("Po rtlandien") of Neuc há te l, western Switze rland, based o n 
ve rtebrae , ribs, de rrnal plates, and teeth . V. H UF.'\IE (926) alloca ted to the same 
species mate rials consisting of lower jaws, vertebrae, occiput, teeth and a femur 
from the Tithonian ("Pol1landian") of Solothurn, too . The lower jaw (a nd thus 
thc only comparable mate rial) diffe rs only minimally fro rn the Langenberg 
specimen and from the Hannover materials groupecl by SELE)lKA (867) with SI. 
jugleri. Since both sp ecies , Stop icteti and Stojugle ri, seem ro be assocíaied in 
Sw itze rland , we suppose that the slight clifferences berween them are only 
caused by intraspecifíc variation whích has not yet been studied in detall. 
The on1y furth er species of the same stratígraph ícal age ("Kimmerie!ge") 
in a simi lar fac ies and wi th compara ble parts of the heacl (a n imperfect skull 
an d lower jaw) is Steneosaurus breoirostris Owen, 1842, as described from 
the La te ]urassic (Kimrn e ridgian) o f Shotover in Eng land. It is the re fo re 
dírectly comparable w ith both, the new specimens frorn Oker, ancl with Sto 
jugleri (at least the l Iannover specimens) . Because Steneosau rus jugleri an cl 
even Stopicteti are ex tremely sim ilar, we cannot exclude tha t they are junior 
synonyms of Steneosaurus breuirostris . 
Therefore w e now pre fcr to group the Oker s pec imens w íth 
Steneosau rus breoirostris. 
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Plate 2. Stc neosaurus breviros tris Otoen , 1842, FV 878. ji·ügmel1t o/ tbe Iouierjau:
 
(ma ndible) . 1 = centra l oieui, 2 ~ dorsal uieio, 3 = la /eral oieto o( lefl sitie,
 
4 = latera l oieio o/ 17gbt sic/e, ') <frontal Vi!?IU; scale bar 3 cm .
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